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Introduction
• In South Africa existing water scarcity is compounded by population growth,
urbanisation and the provision of free basic water.
• Demand side management (DSM) is a key component in addressing water scarcity
• Residential share of national water usage is projected to reach around 35% by
2025 (Department of Water and Sanitation 2009)  increasingly important for
local government to engage with residential consumers around their water usage.
• Behavioural messaging has been found to be effective in promoting proenvironmental behavioural change (Ferraro & Miranda 2013; Allcott 2011; Ayres
et al. 2009; Costa & Kahn 2013),
• has the potential to be both low cost and scalable and does not feel punitive to low income
groups (Datta et al. 2015).

• Behavioural nudges can be a useful adjunct to the more traditional DSM tools –
such as prices increases, water restrictions or water rationing

BEHAVIOURAL ECON, BEHAVIOURAL NUDGES AND
APPLICATIONS IN THE UTILITY SPACE [1]
• DSM is a key component of managing water and
electricity resources
• Strategies to promote water/electricity
conservation:
• Pecuniary approaches (price or tax)
• Structural approaches (water restrictions, load
shedding)
• Information/education campaigns

• Non-price behavioural nudges
•
•
•
•

Inexpensive
Scalable
Not punitive (income spectrum)
Tackles the salience and norms

BEHAVIOURAL ECON, BEHAVIOURAL NUDGES AND APPLICATIONS IN THE
UTILITY SPACE [2]
“the property of being noticeable or important, the
perceptual quality by which an observable thing stands out
relative to its environment, a set of reasons which draw an
observer's attention toward a particular object.”

SALIENCE
• Lack of salience around usage:
– Consumption is often unobservable
– Often not easily quantifiable

• Lack of salience around price:
– Pay for water after usage
– Inclining block tariff system

• Make usage and price more salient
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BEHAVIOURAL ECON, BEHAVIOURAL NUDGES
AND APPLICATIONS IN THE UTILITY SPACE [3]

SOCIAL NORMS
• Signal a social convention or appropriate behaviour
within a group
• Pro-social (pro-environmental) behaviour can be
encouraged by making social norms (appropriate
behaviour) more explicit
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Figure 1: Example of OPOWER home energy
reports (Allcott 2011)

Figure 2: Strong social norm letter (Ferraro
and Miranda 2013)-

Figure 3: Example of social comparisons on
utility bill (Datta et. al 2015)

Previous Work with City of Cape Town
Electricity Consumption Study
(Smith and Visser, 2008)
• 6 310 Households

Water Consumption Study
(Smith and Visser - WRC,
2012)
•300 000+ households (once
off intervention)

Behavioural Study Implemented in CoCT
(most recnet)
• Targeting residential households over 6
months
• Behavioral interventions used to effect
water savings
• Coincides with severe national water
scarcity and implementation of a tariff
increase 2 months after the start of our
roll-out
• Using Large Scale Randomised Control
Trials
• The study consists of one control group
and nine treatment groups (with each
treatment group receiving a different
message).

Behavioural messages

• The nine treatments are classified into 5 groups which are
outlined below:
• Information around water saving
• Households provided with water conservation tips in a one-page insert. This
information was adapted from material provided by the local municipality
(which was publicly available).

• Financial information
• The financial messages provide a graphical breakdown of the information on
the bill. The messages are intended to make both tariff rates and level of
consumption more salient.

• Social comparisons
• The social norm message graphically compares the household's average daily
water consumption to that of the average for the neighbourhood.

• Social recognition for conservation efforts
• These messages encourage households to reduce their water consumption as
part of a municipality-led initiative. Some households are further told that their
water-saving achievements will be publicly recognised on the municipality’s
website.

• Appeals to the public good for voluntary reductions in the context of
water scarcity
• The message highlights the public-good context by encouraging households to
voluntary reduce their water consumption in order to reduce the stress on
water resources and prevent future water restrictions.

Sample Size
• The sample size is the residential population of the City of
Cape Town
• Excluding commercial and bulk accounts, apartment flats,
and those consuming only within Tariff Block 1.
• Total expected sample size of 412,480 households:
113,312 are indigent and 299,168 are not indigent
residents.
• Sample stratified on suburbs (676) and tariff blocks (6
total).

• The first category of messages promoted water conservation by addressing informational failures
around price and usage of water. In the tips treatment, households are provided with water
saving tips which quantify, where possible, the water savings associated with a particular watersaving action. The tariff graph treatment aims to improve household’s understanding of the tariff
structure providing a visual break-down of the nonlinear tariff structure and situates the
household’s consumption within six tariff blocks. The financial gain treatment specifically aims to
raise salience about the potential financial gains involved in saving water. It quantifies the
monthly and annual savings from reducing consumption and moving into the preceding tariff
block. In the financial loss treatment, the financial metric is framed as financial loss (from not
reducing consumption) instead of a financial gain. The hypothesis in this case was that losses
loom larger than gains and that households might be more responsive to such a framing.

• The second group of messages promoted water conservation via social incentives and appeals to
the public good. In the social norm treatment, a household’s consumption is compared to the
average household in their neighbourhood. In the intrinsic motivation treatment, households are
asked to help the City save water by supporting a City-led water saving initiative and reducing
consumption by 10% over the study period. In contrast, in the social recognition treatment,
households that succeed in reducing their usage by 10% are publicly recognized on the City's
website. Finally, as water scarcity is a classic public-good dilemma, the study also introduced a
public good treatment that framed water savings as contributing towards a common good.

TIPS
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SOCIAL
NORMS
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Printing Process
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Quality Control
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PROCESS ISSUES: LESSONS LEARNT AND
RECOMMENDATIONS
• Working closely with municipalities in rolling out RCTs is logistically and
politically cumbersome;
• The effort involved should not be underestimated….

• It is crucial to forge long-term partnerships, something that requires time,
patience and persistence.
• Munics more likely to opt for revenue increasing (or neutral)
conservation initiatives (such as increases in tariff rates), in contrast with
initiatives that result in a reduction in utilization as a result of behavioural
interventions.

How to execute the study in conjunction with
other municipal initiatives
• Important when designing a study, to think about how to untangle the
impact of your intervention from other interventions that the municipality
is running.
• Roll-out of the current intervention coincided with the implementation of
water restrictions as well as a large-scale media campaign urging
households to be more water-wise.
• RCT methodology: Both control and treatment groups were exposed to the
City’s interventions, only the treatment groups were exposed to the
behavioural messages.
• Still able to draw inference on the difference in behaviours between our
treatment and control groups.
• However, we note that it is impossible to obtain the clean effect of the
behavioural message in the absence of the City’s external campaign.

Logistics involved in running a field experiment
of this size and complexity
• Finding a department with the same Long-Term objectives:
• Cross Departmental Liaisons:
• Establishing the right level on the hierarchy:
• Accessing and storing monthly municipal data:
• Complying with legal issues:
• Working with outside contractors
• Ethics

results
• Overall, the behavioural messaging had a significant and positive
effect on water savings – leading to an average reduction of water
usage of 0.57%-1.86% across various treatments.
• All the treatments resulted in significantly greater reductions in
consumption compared to the control group – even in a context of
water scarcity, water restrictions and tariff increases.
• In terms of comparing the effect of different treatments: the social
recognition framing (households that succeeded in reducing their
usage by 10% were publicly recognized on the City's website)
consistently outperformed the other messages over both the short
and long(er) run. In other words, public recognition of waterconservation efforts is the most effective motivator of proenvironmental behaviour.

• Examining the results of the social preference treatments, this study finds no
significant impact in the first two quintiles (the poorest households). Households
in the third quintile receiving the social norm treatment reduce consumption by
an average 286 liters (1.27%) per month, and even greater reductions of 344 liters
(1.3%) and 386 liters (1.04%) are achieved in the fourth and fifth quintiles,
respectively.
• The social recognition and public good treatments are particularly effective
amongst the fifth quintile (wealthiest homes), where treated households reduce
consumption by an average of 996 liters (2.7%) and 534 liters (1.45%),
respectively.
• One of the main reasons why households were not as responsive to financial
treatments may well be that the cost of water is still a negligible amount of the
budgets of middle and high income households. As indicated earlier, price
elasticity of demand for water is generally found to be relatively unresponsive
locally and internationally due to the relatively cheap cost of water.

• Converting these savings on average to total water savings over the
study period for the total sample 400 000 households involved, it can
be inferred that the behavioural nudges would have resulted in total
savings of 57 205 kl (if only the tips treatment were used) to 186 669
kl (if only the social recognition treatment were used) of water over
the 6-month study period. While this might only be a drop in the
proverbial bucket of the City’s required water needs, this is effectively
the same as providing free basic water (6,9kl) for 8290 to 27 053
households for one month.

CONCLUSIONS
• This study has been one of the first to implement a large-scale behavioural
intervention via a local municipality in a developing country.
• This endline results will enable municipalities to use the most effective framings
to communicate more effectively with customers.
• We highlight the importance of designing the intervention so as to be able to
untangle the impact of the intervention from interventions being conducted by
the local municipality. We also underscore the importance of liaising with
multiple departments across the municipality in parallel and emphasize the
careful attention and cooperation needed not just with all levels and
departments within the municipality but also with their contractors.
• Furthermore we highlight data access, legal and ethical issues which all need
careful consideration before such a large scale experiment is executed.
• While still in the analysis phase, our learnings with regard to logistical and
process issues has been enormous and well worth sharing with a broader
audience with the intention of enabling more researchers to take on large
research project in conjunction with municipalities.

